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The theme of jobs and the environment is a 
timely and crucial one. Both are urgent and 
u n s o lv e d  p r o b le m s .  C a n a d ia n  
unemployment has jumped from a “normal” 
rate of 4 or 5 percent to 8.4 percent, the 
highest since World War II. In the United 
States, despite a 6.4 percent figure in 
December, unemployment averaged 7 
percent last year. About 15 percent of young 
workers are unemployed and nearly 40 
percent o f young, black workers are 
unemployed. At the same time, in spite of 
major legislation and a huge effort to clean 
up the environment, we are still plagued by 
pollution. Some environmental problems, 
like toxic chemicals, have become even 
worse. Their most serious effects, such as 
sterility and cancer, have been imposed on 
labor — the workers who produce and use 
these chemicals.
The persistent problems of unemployment 
and environmental decay have now been 
joined by a third one — the energy crisis. 
Although there is much confusion about 
what the energy crisis is, who is to blame for 
it and even if nothing is done, it will have 
enormous effects on both jobs and the 
environment, and indeed on all the other 
issues with which labor is concerned — 
prices, working conditions and the strength 
of the economy.
We therefore confront three serious, 
simultaneous problems: Unemployment, 
environment and energy. The worst feature 
of this troublesome triumvirate is that it 
seems impossible to solve any one problem 
without making the others worse.
When more than 20,000 U.S. steelworkers 
were laid off in the last six months and steel 
plants closed, the industry blamed the cost of 
pollution controls for its inability to compete 
with steel imports. Here in Canada we are 
told that to meet the nation’s energy needs, 
much of Alberta’s land and water must be 
diverted to mining tar sands, and that the 
resulting environmental damage must be 
borne as a kind of patriotic duty.
People seem ready to accept the notion that 
there are built-in, insoluble conflicts among 
the three goals of employment, energy 
sufficiency and environmental quality.
Compromise seems to be the only way out, 
trading off jobs for environmental quality 
and energy for agricultural land and clean 
waters. “There is no free lunch” , we are told: 
we cannot meet all these goals at once, 
something has to give. Anyone proposing to 
solve one of the problems is expected to 
question the importance of solving the 
others. The oil companies call for strong 
incen tives for oil and natural gas production, 
but we want environmental controls to be 
“reexamined” and made “ more reasonable” .
T h o se  o f  us w h o a re  seen  as 
“ environmentalists” are expected to argue 
strongly for environmental quality and 
energy conservation, making only some 
sympathetic sounds about the plight of the 
unemployed.
And inevitably, labor is caught in the 
middle. Utility executives and business 
leaders pressure labor to join battle against 
environmentalists, claiming that their 
opposition to nuclear power plants will throw 
people out of work. Auto executives pressure 
the unions to join in condemning gasoline 
conservation for fear that it will worsen the 
economic situation in the auto industry.
Before I examine this situation, let me 
make my own position unambiguously clear:
If there were in fact a conflict between jobs 
and environmental quality, or between 
maintaining the supply o f energy and 
ecological balance, I would personally favor 
actions that cut unemployment and 
maintain the flow of energy, and suffer the 
environmental consequences. I say this 
because my own interest in the environment 
and in a sensible energy policy is based on a 
much more fundamental aim — the 
improvement of human welfare. And I know 
of no way to accomplish that aim if people 
are out of work, if inflation is rampant and 
the economic system is in a decline.
I’d like to carry this argument even further, 
and assert that o f these three issues, the one 
which most urgently needs to be solved is 
unemployment, and the attendant problems 
of runaway inflation and economic decline. 
Unless we can solve the unemployment 
problem, the rest won’t matter very much. 
How long can we tolerate the rejection of one
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in every five workers — or two in five if they 
are black — trying to find their very first job; 
trying, as ev^ty young person must, to 
discover if theyfcan find a place in society? It 
is hard to conceive of a nation finding the 
will to tackle the enormously complex energy 
crisis or coping with thousands of chemical 
pollutants when the new generation which is 
supposed to reap the benefits of these 
improvements is condemned to such despair. 
Or to put it in more practical terms, an 
economic system incapable of finding work 
for such a large proportion of its new 
generation of workers could hardly be 
expected to muster the huge financial 
resources needed to clean  up the 
environment and to weather the energy 
crisis. On these grounds I am convinced that 
if we were forced to choose among them, the 
task of reducing unemployment and of 
rebuilding the faltering economy would have 
to take precedence over the energy and 
environmental crisis.
But are we in fact forced to make this 
desperate choice? Must we sacrifice 
environmental quality — which is, after all, 
also essential to human welfare — on the 
altar of high employment and economic 
stability? My answer is no.
I am aware that this is a strong claim 
which seems to fly in the face of common 
wisdom about our trio of crises. And I would 
agree, if you are convinced that people are 
unemployed because they don’t want to 
work, that the Arabs are to blame for the 
energy crisis and that pollution is due to our 
sloppy habits, it is indeed hard to see any 
connections among the three issues. Looked 
at this way, there does not seem to be a way to 
harmonize the three goals rather than 
compromise them; to solve all the crises 
rather than trying to improve one situation 
by worsening the others.
But if we look for more fundamental 
reasons why, like ancient Egypt, we have 
been afflicted with this series of unexpected 
plagues, we will discover that they are 
connected. More than that, we will discover 
that the only way to meet the fundamental 
needs of labor — to reduce unemployment 
and inflation and reverse the present 
economic decline — is to adopt a policy that 
would at the same time make sense out of the 
energy crisis and reduce pollution. The 
reverse is also true: the only sound energy
and environmental policy — a policy that 
can best give the nation a stable energy 
supply and a clean environment — is one 
that serve these needs of labor. This is the 
main point of my remarks, in which I hope to 
demonstrate why I have reached these 
conclusions.
To begin with, we must recognize that the 
place where labor works, where energy is 
produced and used, and where most 
environmental problems are created, is the 
same: the productive enterprise — the mine, 
the forestry, the farm. This means that the 
relation between the availability of jobs, the 
production and use o f energy and impact on 
the environment depends on how these 
productive enterprises are designed and 
operated — more generally, on the 
technology of production. In turn, the design 
and operation of a mine, a factory or farm 
involves economic factors: the wages paid to 
labor, the price of energy and other necessary 
inputs, the amount of capital needed to buy 
or build the productive machinery, the value 
of the goods that are produced and the 
expected rate of profit.
The welfare of labor — the availability of 
jobs, for example — depends on how this 
complex system operates, and that, in turn, 
depends on how all o f its different 
technological and economic elements are 
connected. What labor requires from this 
system, simply stated, is that it should 
operate at its highest possible capacity; that 
it should provide, for all who can work, 
decent jobs at decent pay, in conditions that 
protect safety and health; that the goods 
which it produces should be sold at prices 
that labor can afford; that inflation, which 
erodes the standard of living, should be 
controlled; that labor should be free to 
organize and to take part in the decisions 
which affect its welfare.
Our task here is to learn how the 
production and use of energy and the quality 
o f the environment affect these requirements 
which labor — and indeed society as a whole
— must place on the production and 
economic system. Specifically, we need to 
ask what energy policy will encourage strong 
economic activity, ample job opportunities, 
control inflation and enable labor to play its 
proper role.
The first, most obvious feature of such a 
policy is that energy must be available. It is a
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simple but often overlooked fact that every 
form of production — in factories, farms, 
transportation, offices — requires energy 
and cannot operate without it. This is the 
inescapable result of the plysical laws which 
govern the production and use of energy. 
These laws tell us that work must be done if 
we wish anything to happen that won’t 
happen by itself (for example, producing an 
auto) and that work can be done only if there 
is a flow of energy. Any block in the flow of 
energy means that production stops — and 
people lose their jobs. And a small 
interruption in the flow of energy can have a 
much larger effect on the economy. For 
example, when the American Midwest ran 
out of natural gas last winter — because 
Texas producers preferred to make an extra 
profit of $1 per thousand cubic feet by selling 
gas within the state rather than shipping it 
north at a lower, regulated price — the 
resulting economic dislocation involved 
losses, in wages alone, many times greater 
than the cost o f the missing fuel. No matter 
what else is done about energy, it must 
continue to flow if goods are to be produced 
and people are to remain at work.
The second basic point is that the 
availability of energy depends on its price. 
People have frozen to death because they 
couldn’t afford to pay their utility bill. In 
turn, the price of energy has a heavy 
influence on general inflation and worsens 
its damaging effects: reduced purchasing 
power, lowered demand for goods, depressed 
production and unemployment.
Because energy is used in producing all 
goods and services, when the price of energy 
rises it inevitably drives up the cost of 
everything else. When the price of energy, 
which was essentially constant for 25 years, 
suddenly began escalating in 1973, 
wholesale commodity prices followed suit. 
Before 1973 commodity prices had been 
inflating at a modest rate of about 2 percent a 
year. After 1973 they took off, going into 
double-digit figures in 1974, and since then 
running at more than 10 percent a year.
The prices of goods that are particularly 
dependent on energy are hardest hit by 
inflation. Unfortunately, these energy- 
intensive goods include housing (which 
depends on the cost of fuel and electricity), 
clothing (most of which is now made from
petroleum-based synthetic fabrics) and food 
(which now heavily depends on fertilizers 
and pesticides, chemicals made out of 
petroleum and natural gas). This puts a 
particularly heavy burden on the poor. In the 
United States, the poorest fifth of all families 
use about 25 percent of their budget to buy 
such energy-intensive items; the wealthiest 
fifth o f the families use only 5 percent of their 
budget for this purpose. When the price of 
energy rises the poor suffer most.
The rising price of energy also damages 
the economy and increases unemployment 
because of its influence on economic 
predictability. This is an important factor in 
a new industrial investment because an 
entrepreneur needs a reliable prediction of 
the long-term cost of the energy which will be 
needed to operate it. This is how the rate of 
return on the investment is computed — the 
famous “bottom line” which determines 
whether or not an investment will be made. 
The price of energy is now rising at a rate 
unprecedented in the history of the United 
States. In the ten years before 1973 the 
energy price index increased at about 3.7 
percent per year; in 1973-1976 it increased at 
the rate of 25 percent per year. The problem 
for the businessman is not so much the 
actual price of energy, since in most cases he 
can pass the cost — and usually a little more
— along to the customer. What the 
businessman cannot cope with is the rate of 
increase, because when the rate is very high 
it is also uncertain, making future energy 
costs highly unpredictable. Several business 
commentators have pointed to such 
uncertainties as a major cause of the present 
slow rate of investment — which means that 
plants are not built, and job opportunities are 
lost.
Unfortunately, nearly all o f our energy 
now comes from sources that must, 
inevitably, rapidly increase in price. Nearly 
all of our energy comes from oil, natural gas, 
coal and uranium. These are nonrenewable 
resources. They are limited in amount. We 
are “ running out” of them. At this point some 
people tend to visualize oil and gas supplies 
slowing down to a trickle as the underground 
pools run dry. But that is not the way it 
works. What happens as oil, for example, is 
taken out of the ground is that the easiest oil 
to produce is produced first. As a result, the 
cost of producing oil inevitably escalates as 
more oil is produced.
ENERGY, ENVIRONMENT, EMPLOYMENT 9
As production o f oil, natural gas and, more 
recently, uranium, increases it becomes 
necessary to drill deeper, to tap smaller 
deposits and to use more expensive recovery 
methods. Inescapably, whenever the limited 
supply of a nonrenewable fuel is sufficiently 
dep leted , its price  b eg in s  to rise 
exponentially — tbat is, the higher the price, 
the faster the price increases.
In the case of oil, this is sometimes blamed 
on OPEC and the Arab states’ embargo. But 
in fact, two years before the embargo, the 
OPEC oil ministers got their cue from a 
massive and detailed report published by the 
U.S. National Petroleum Council. The NPC
— which should know, since it is composed of 
the officers of the U.S. oil companies — 
predicted that the price o f domestic U.S. oil, 
which had been essentially constant for the 
previous 25-30 years, would, beginning in 
1972-73, need to rise exponentially if the oil 
companies were to maintain their rate of 
return on investment. The OPEC oil 
ministers believed their American colleagues 
and took steps to see that they were not left 
behind.
In sum, the situation is this: As long as we 
continue to use nonrenewable energy 
resources, the price of energy will continue to 
escalate, causing a series of disastrous 
economic effects — rapid inflation, an 
erosion of the standard of livifig of poor 
fam ilies  and u n certa in ties  about 
investments in new production — all of 
which depresses the economy and worsens 
unemployment. Continued dependence on 
nonrenewable energy sources inevitably 
hurts the country, and labor in particular.
A third basic link between energy and the 
economy is provided by capital. We now hear 
frequent complaints in the financial columns 
that the present weakness of the economy is 
in good part due to the lag in new capital 
investment. This is an ominous sign, for a 
slow rate in investment in new productive 
enterprises today means much lower 
productive capacity — and job opportunities
— tomorrow. The availability o f capital, and 
the willingness o f investors to risk it in new 
productive enterprises, is a crucial feature of 
the economy’s health.
There is a close connection between the 
flow of energy and of capital. It is widely 
recognized that the availability of capital 
strongly influences energy production.
Utilities have been forced to abandon new 
construction projects (especially nuclear 
power plants) and investors have been forced 
to abandon synthetic oil and shale oil 
projects for lack of the necessary capital. 
What is less well-known is that the opposite 
connection is also important: The ways in 
which we now produce and use energy 
strongly influence the availability of capital, 
and therefore the rate of new investment 
which depends on it.
Various methods of producing energy 
differ considerably, in their capital 
productivity — that is, in the amount of 
energy (for example, BTU’s) produced 
annually per dollar of capital invested. One 
dollar invested in oil production (in 1974) 
produced about 17 million BTU’s of energy 
per year. But that same dollar invested in 
producing strip-mined coal yielded only 2 
million BTU per year; in shale oil about
40.000 BTU per year; and nuclear power 
brings up the rear with the equivalent of
20.000 BTU per year. Thus, any energy 
policy which emphasizes the production of 
electricity (particularly from nuclear power 
plants), rather than direct burning of fuel; 
which favors the use of coal over oil and 
natural gas; or which emphasizes the 
production of synthetic or shale oil, would 
worsen the energy industry’s already serious 
drain on the availability of capital.
Each of the different ways of producing 
energy also has its own particular demand 
for labor. For example, in 1973 for every unit 
of energy yielded (trillion BTU’s), oil and 
natural gas extraction created six jobs; strip 
mining, six jobs; deep coal mining, 18 jobs. 
As a result of these differences, and 
differences in capital productivity, the same 
amount of capital invested in different ways 
of producing energy can have very different 
effects on unemployment. For example, one 
calculation shows that a given amount of 
capital would produce two or four times 
as many jobs if invested in solar energy 
rather than electricity generation. A report to 
the New York State Legislative Commission 
on Energy Systems calculated that 
investment in energy conservation would 
produce about three times as many jobs as 
the same capital invested in nuclear power.
Finally, the impact of different forms of 
energy production on working conditions 
and on the general environment also vary a
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great deal. The physical dangers of work in 
coal mines and the risk of diseases such as 
black lung are well known.
In the nuclear power industry, uranium 
miners are exposed to particularly high risks 
of radiation-induced cancer. The risks of 
radiation to other workers in the industry are 
still poorly understood, but some recent 
studies suggest that they may be higher than 
most earlier estimates. Shale oil production 
and conversion of coal to synthetic fuels 
produce highly carcinogenic substances; 
workers in a pilot coal conversion plant 
operated in West Virginia in the 1960s 
suffered 16-37 times the incidence of skin 
cancer as comparable workers in different 
jobs. There may be similar problems in tar 
sands operations.
The environmental impact of different 
energy sources closely parallels their impact 
on the workers’ health. Coal mining, shale oil 
and tar sands oil production devastate the 
land and use large amounts of scarce water. 
Coal conversion operations are heavy 
polluters of the air. Coal-burning power 
plants pollute the air with nitrogen oxides, 
sulfur dioxide and carcinogens. The nuclear 
power industry has yet to solve its serious 
environmental problems, such as safe 
disposal of radioactive wastes. When energy 
is conserved all of these difficulties are, to 
that extent, reduced. And if solar energy were 
used instead o f these conventional sources, 
environmental impact would be very sharply 
reduced.
From these considerations it is apparent 
that the effect of energy production on major 
factors which govern the welfare of the 
nation, and of labor in particular — inflation, 
employment, the availability of capital, 
working conditions and environmental 
quality — varies greatly depending on the 
form of energy which is produced. While a 
continuous flow o f energy in some form is 
essential to keep the production system 
going and the economy strong, the way the 
flow is sustained can have the opposite 
effect. For example, if we choose to sustain 
the necessary flow of energy by relying 
heavily on very capital-intensive sources of 
energy (such as nuclear power, shale oil 
production and the production of synthetic 
fuels from coal) the enormous drain on 
capital will hinder investments in the 
productive enterprises that use the energy,
and will seriously disrupt econom ic 
development. It is true that continued 
production of energy is essential to the 
economy. But is it also true that we could 
literally bankrupt the economy by investing 
heavily in the wrong kinds of energy 
production.
Perhaps the most striking example of this 
danger is nuclear power, as Saunders Miller, 
a prominent utilities investment counselor, 
has pointed out:
Based upon thorough in-depth analysis, the 
conclusion that must be reached is that, from an 
economic standpoint alone, to rely upon nuclear 
fission as the primary source of our stationary 
energy supplies will constitute economic lunacy on 
a scale unparallelled in recorded history, and may 
lead to the economic Waterloo o f the United States. 
( 1)
If we turn now from the ways in which we 
produce energy to a consideration of the 
ways in which we use it, we see once more 
that there are profound differences which 
seriously affect both labor and the national 
welfare. Here we need to consider how 
efficiently energy, capital and labor are used 
in production processes. A convenient way to 
measure these efficiencies is in terms of the 
productivity of an enterprise, such as a 
particular manufacturing operation. This 
measures how much economic gain — 
usually expressed as value added — is 
produced per unit of energy, capital or labor 
used. Thus, three basic productivities need to 
he considered:
Energy productivity, or how efficiently the 
enterprise converts the energy that it uses 
into value added. This is measured as: 
dollars of value added per BTU used in 
production.
Capital productivity, or how efficiently the 
enterprise converts the capital invested in it 
into value added. This is measured as: 
dollars of value added per dollar of capital 
invested.
Labor productivity, or how efficiently 
labor is converted into value added. This is 
measured as: dollars o f value added per man- 
hour.
Let us compare the productivities of two 
industries which produce competing 
materials: leather products and the chemical 
industry which produces the plastics that
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have so heavily replaced leather and other 
natural materials. Of the two industries, 
leather production is about 4.5 times more 
efficient in converting capital into value 
added, and nearly 13 times more efficient in 
its use of energy. This relationship between 
capital and energy productivity is quite 
general among different industries. Five 
industries (petroleum products, chemicals, 
stone, clay and glass products, primary 
metals and paper) account for about 59 
percent of the electricity and 77 percentofthe 
total enei'gy used in manufacturing. They 
also have the lowest capital and energy 
productivities of all major sectors of 
manufacturing.
There is a good correlation between energy 
productivity and capital productivity, 
because energy is used to run the machines 
purchased by capital; the more capital 
(machinery) involved in an industry, the 
more energy it uses, and in many cases, this 
means fewer jobs, since the energy is often 
used to replace human labor.
For example, for the same economic output 
the chemical industry uses less than one- 
fourth the amount of labor used in the leather 
industry.
Another important feature o f the relation 
between energy and the economic system is 
that — strange as it may seem in ihe light of 
supposed economic principles — capital and 
energy tend to flow toward those enterprises 
that use them least efficiently. Capital used 
in industrial production flows heavily 
toward those sectors which are low in both 
e n e rg y  p r o d u c t iv i t y  an d  c a p ita l  
productivity. For example, the five industries 
cited earlier that use energy and capital least 
efficiently use nearly one-half of the capital 
invested in all manufacturing industries. In 
contrast, the seven most energy-efficient 
industries (such as leather production) use 
only seven percent o f the capital invested in 
manufacturing.
As pointed out earlier, various ways of 
producing energy also differ significantly in 
their capital productivity (i.e., how 
efficiently capital is used to produce energy). 
Here, too, capital tends to flow toward those 
enterprises which use it least efficiently. For 
example, although electric power represents 
only 21 percent of the total amount of energy 
which we use, it consumes 56 percent of the 
capital invested in energy production. At the
sam e tim e, due to th erm od yn am ic 
limitations, no morethanone-third of the fuel 
used to drive a power plant is converted into 
electricity. Electric power is therefore by far 
the most expensive form of energy in terms of 
capital expenditure. When electricity is used 
to produce space heat, more than 97 percent 
o f the thermodynamic value of the original 
energy is wasted. Yet about a fifth of U.S. 
electric power is used in this way — an 
enormous waste, not only o f energy, but also 
o f the capital needed to produce job- 
generating factories and homes.
In recent years industries with high energy 
and capital productivity (such as leather) 
have given way to industries with low capital 
and energy productivities (such as plastics). 
This is particularly true of the displacement 
o f natural products (leather, cotton. wooL 
wood, paper and soap) by synthetic ones 
(plastics, synthetic fibers and synthetic 
detergents). For the reasons cited earlier, this 
displacement not only drains supplies of 
energy and capital, but also worsens 
unemployment. In the U.S. about half of the 
unemployment is “ technological” . That is, 
job opportunities are lost when such new 
production technologies are introduced and 
cut the overall demand for labor — and 
usually disproportionally increase the 
demand for energy and capital.
Now we can see the basic links among 
energy, the economic system and the 
environment.
The same shifts in production technology 
that reduced the productivity of capital and 
energy and have cut the number of jobs 
usually increased the impact of production 
on the environment. As synthetic products 
replaced natural materials, more petroleum 
and natural gas were used both as raw 
materials and for fuel, polluting the 
environment with combustion products and 
toxic chemicals. The petrochemical industry 
demonstrates the close links among the 
wasteful use o f energy and capital, the 
assau lt on the en v iron m en t and 
unemployment.
Thus, we find that unemployment is part of 
the same economic trends that generated the 
energy crisis and the environmental crisis. 
Energy has been produced increasingly in 
forms (especially electric power, and nuclear 
power in particular) which use a great deal of 
capital relative to the amount of energy that
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they yield. As a result, energy production has 
claimed an increasing proportion of the 
capital available for business investment, 
making it less available for investment in 
new job-creating enterprises. (In 1960, 
energy production claimed 26 percent of the 
capital invested in industry; by 1980 it is 
expected to claim more than a third.) At the 
same time, industries which use energy 
inefficiently also use capital inefficiently; 
they also pollute the environment most 
heavily and are often least effective in 
creating jobs. In sum, the same economic 
tendencies — the displacement of labor by 
energy-driven machines — that have 
worsened employment carry a good deal of 
the responsibility for the energy crisis and 
the environmental crisis. The crisis in 
employment, energy, and the environment 
are, in this sense, the same crisis.
Against this background what can be said 
about Carter’s National Energy Plan, which 
is the United States’ first effort to establish a 
comprehensive energy policy? Judged by the 
standards developed above, most of the plan 
must be given rather bad marks, especially 
for its effect on labor. The plan is based on 
the strategy of raising energy prices as a 
means o f encouraging energy conservation. 
Leaving aside the fact that the plan would in 
fact accomplish very little conservation 
(only 16 percent of the increased demand for 
energy between now and 1985 would be met 
by conservation) this approach will only 
worsen inflation, and with it unemployment 
and all the economicills which trouble labor.
The plan mandates a sharp increase in the 
present rate o f nuclear power plant 
construction and in the use of coal, with a 
resulting doubling in the contribution of 
electricity to the energy to be acquired 
between now and 1985. This means heavy 
reliance on the ways of producing energy 
that are most wasteful of capital, a step that 
is certain to add to our present economic 
difficulties. At the same time, by increasing 
the availability of electricity (relative to 
direct use of fuel) the plan would encourage 
those industries that are power-intensive — 
and which are thereby likely to use little 
labor. Finally, the plan would create 
enormous new environmental difficulties, 
because it relies so heavily on the two 
methods of producing energy that most 
severely threaten the environment — the use 
of coal and nuclear energy.
In sum, the National Energy Plan is likely 
to aggravate the energy crisis rather than 
solve it, for it would worsen the main effects 
of the energy crisis: inflation, unemployment 
and economic uncertainty. This means, I 
fear, that if the plan is enacted in anything 
remotely resembling its present form, we will 
be confronted even more by the divisive 
antagonisms among those concerned with 
u n e m p lo y m e n t , e n e r g y  and  the 
environm ent-antagonism s that only 
contribute confusion to a debate that cries 
out for clarity.
Is there no way out? There is. There are 
alternatives to the nuclear power plants, the 
strip mines, the coal gasification projects, to 
the continued use of oil and natural gas 
which will rise in price forever. The 
alternative is, o f course, solar energy.
Now at this point many people will react 
with a faraway look in their eyes, and 
perhaps with some im patience and 
frustration, expecting to hear another one of 
those pie-in-the-sky schemes about a 
beautiful solar future. But that is not what I 
am talking about. I am not going to tell you 
that all will be well if we do more research on 
so la r  energy, set up a few  more 
demonstration houses or learn how to build a 
solar power plant in space. What I am going 
to tell you — and not on my own authority, 
but on the authority of U.S. government 
agencies — is that for most methods of using 
solar energy the technology is already in 
hand, and can be introduced at once in most 
parts of the country, for a wide variety of 
uses, at economically competitive cost. To 
many people, and apparently to some 
government officials, this is news. But it is 
good news, for the most important thing 
about so lar energy is th at, unlike 
conventional energy sources, it will stabilize 
the price of energy, slow inflation and 
improve investment planning; it will create 
rather than destroy jobs; it can turn the 
country’s faltering economy around. It can 
give us a real energy plan that solves the 
energy crisis rather than making it worse — 
the kind of energy plan that meets the needs 
of labor.
Here are a few reminders about solar 
energy.
First, unlike oil, natural gas, coal or 
uranium, solar energy is renewable; it will
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never run out (or at least not in the next few 
billion years). Because solar energy is 
renewable it is not subject to diminishing 
returns — which means that its price, instead 
of escalating like the price of present energy 
sources, will be stable and even fall as the 
cost of devices continues to decline. By 
stabilizing the price of energy, solar energy 
reduces the threat of inflation and eases the 
task of planning investments in new 
productive enterprises, thus relieving two of 
today’s worst economic problems.
Second, the use of solar energy does not 
depend on any single technique. There are 
different sources of solar energy, some forms 
more available in one place and other forms 
in other places. Everywhere that the sun 
shines, solar energy can be trapped in 
collectors and used for space heat and hot 
water. Of course, the amount of sunshine 
varies from place to place, but not as much as 
most people think. The sunniest place in the 
United States, the Southwest, gets only twice 
as much sunshine as the least sunny place, 
the Northwest. In some places the most 
available form of solar energy may be wind 
(the wind blows because the sun heats the air 
on the earth’s surface unevenly). In 
agricultural areas solar energy will be 
available in the form of organic matter 
(which is produced by plantst, through 
photosynthesis, from sunshine);' manure, 
plant residues, or crops grown to be 
converted into methane (the fuel of natural 
gas) or alcohol. In forested areas, waste 
wood, or even wood grown for the purpose, 
can be converted into heat, either directly, or 
by being made into gas. And wherever the 
sun shines, photovoltaic cells can be used to 
convert solar energy directly into electricity.
Third, for each of these solar processes the 
scientific basis is well understood and the 
technological devices have been built and are 
in actual use. Solar collectors are used all 
over the world, and were once (about 30 years 
ago) common in Florida and California; 
small windmills used to dot the farm 
landscape; methane plants are in operation 
in hundreds of thousands of Indian and 
Chinese villages; alcohol produced from 
grain was used extensively, mixed with 
gasoline, to run cars and trucks during World 
War II; photovoltaic cells now power 
satellites and remote weather stations. Of 
course solar energy needs to be stored during
the night or over cloudy periods. This can be 
done in batteries, in tanks of alcohol or 
methane, in silos full o f grain, as standing 
timber, or for that matter in piles of manure. 
All these items exist.
The main questions are, once again, 
economic. Granted that most solar 
technology exists, does it pay to introduce it? 
More precisely, the question is not whether it 
will pay, but when. The cost of conventional 
n on ren ew able  fuel is now  ris in g  
exponentially, and will do so indefinitely. 
Since it is renewable, the cost of solar energy 
is fixed only by the cost of the equipment, 
which will fall in price as experience is 
gained. Place these two curves on the same 
time scale and inevitably they will sooner or 
later cross. Solar energy, which a few years 
ago was m ore exp en sive  than the 
conventional alternatives, will inevitably 
equal them in price and then each year 
become cheaper relative to conventional 
energy.
Estimates of when and how solar energy 
systems become economically advantageous 
have now been made by the Solar Energy 
Task F orce o f  the F ederal E nergy 
Administration (now part of the new 
Department of Energy). Here are the main 
features of the Task Force’s “ National Solar 
Energy Plan” :
Solar heating: In most of the central part of 
the United States, if the government 
provided low-cost loans, it would today pay a 
nousenolder wno uses electricity or oil tor 
space heat and hot water to replace about 
half of it with a solar collector system. Even 
borrowing all the necessary funds at eight 
percent interest, with a 15-year amortization 
period, would cut the average annual heating 
bill by 19-20 percent.
Photovoltaic electricity: Here is the biggest 
surprise. For a long time even those of us 
most optimistic about solar energy were 
convinced that this technology — a 
wonderfully simple way to produce 
e le c tr ic ity  from  su n sh in e — was 
unfortunately so expensive as to remain 
uncompetitive for some time to come. Now 
the FEA report shows that the production of 
electricity from photovoltaic cell systems can 
ccompete with conventional power sources 
and exactly how that can be accomplished. 
The report show s that, b eg in n in g  
immediately for the more expensive
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installations such as gasoline-driven field 
generators, within two years for road and 
parking lot lighting, and within five years 
for residential electricity in the Southwest, 
p h o t o v o l t a i c  u n its  can  c o m p e te , 
economically, with conventional power. All 
that is required to achieve this remarkable 
accomplishment is the investment of about 
$0.5 billion in the purchase of photovoltaic 
cells by the U.S. government. This would 
allow the government to order about 150 
million watts capacity of photovoltaic cells. 
The order would allow the industry to expand 
its operations sufficiently to reduce the price 
of the cells from the current price of $15/watt 
(peak) to $2-3/watt in the first year; to 
$l/watt in the second year and to $0.50/watt 
in the fifth year, achieving the competitive 
positions noted above and successfully 
invading the huge market for conventional 
electricity. A similar federal (or state) 
purchase plan could bring large-scale power- 
generating windmills down to a competitive 
price, according to the FEA report.
Methane and alcohol production from 
org a n ic  m atter : W hile m ethods o f  
commercializing these sources of solar 
energy have not yet been worked out by the 
FEA task force, current research already 
begins to show how that can be done. Public 
works funds can be used effectively to rebuild 
urban garbage and sewage-sludge disposal 
systems so that they generate methane, 
which can help meet a city’s energy demand. 
In certain farm operations — such as a dairy 
with 200 or more cows or a farm raising 5,000 
or more chickens — it is already economical 
to replace current manure-disposal systems 
with methane generation, using it, for 
example, to produce electricity to drive farm 
machinery and heat to warm the barns. In 
Texas, one company has already begun to 
sell methane produced from feed-lot manure 
to the natural gas pipelines. Several 
Midwestern states are actively developing 
alcohol production from grain, as a partial 
substitute for gasoline in cars, trucks and 
tractors.
The most important aspect of solar energy, 
I believe, would be its effect on employment 
and economic recovery, but solar energy has 
another unique feature — it has no economy 
of scale.
In all conventional energy production 
there is a very large economy of scale: the
cost of the energy falls sharply with the size 
of the unit. Solar energy is very different. 
When a farmer wants to produce more corn 
he does not produce bigger corn plants, but 
plants more of them over a larger area. And 
each com plant operates at the same 
efficiency, so that one acre o f corn traps solar 
energy as efficiently as 1,000 acres of corn. 
The same is true of all solar techniques, such 
as photovoltaic cells. You can run a 
flashlight or a whole house on photovoltaic 
cells, at the same energetic efficiency.
In conventional energy production the 
large economy of scale means that only very 
large corporations can compete (that 
explains why the energy corporations are 
such big ones). In solar energy production a 
small or middle-sized com pany (or a 
household) can do as well as a corporate 
giant. As a result, huge, centralized solar 
installations are unneeded. The power can be 
produced on a scale that matches its use, 
where it is used, thus eliminating the need for 
heavy transmission systems (although light 
ones will be useful to balance out production 
and demand).
It is easy to see that the introduction of 
solar energy would mean a rebuilding of not 
only our system of energy production, but 
also many of the ways in which energy is 
used in manufacturing, agriculture and 
transportation. This would mean a vast 
program of new construction. It would create 
new jobs, and in doing so begin to control 
inflation.
The point of the foregoing analysis of the 
economic consequences o f different ways of 
producing and using energy is not so much to 
support this particular theory about the role 
of energy in the production and economic 
system. What I wish to emphasize is the 
basic point that all energy sources and ways 
of using energy in production are not alike in 
their effects on jobs, inflation and economic 
stability, and therefore on the interests of 
labor. Yes, some form of energy must be 
available if production and the economy is to 
continue — if goods are to be produced and if 
people are to have jobs and afford to buy 
what they need. But it makes a big difference 
which form of energy is chosen to support 
production, and how it is used. Choose the 
wrong form of energy and the effort to 
support the economy and create jobs will 
have the reverse effect.
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Consider, for example, the often-repeated 
claim that nuclear power plant construction 
is a good way to produce energy, support the 
economy and create jobs. This claim simply 
does not stand up before the facts. When 
compared with alternative ways o f 
producing the needed energy, nuclear power 
is not the best way to sustain the economy 
and to provide jobs. Here is a concrete 
example: The Fiat Company, in Italy, has 
just announced the availability  o f a 
cogeneration unit (“TOTEM” ) which uses 
natural gas, or methane produced from a 
solar source, to drive a converted gasoline 
en g in e, p rod u cin g  e le c tr ic ity  and 
recapturing the normally wasted heat as a 
source of space heat. About 67,000 TOTEM 
units would produce a total of about 1,000 
megawatts of power — the capacity of a 
typical U.S. nuclear power plant. However, 
wbereas the nuclear plant would cost about 
$1 billion, the TOTEM units would cost only 
$191 million, and they would produce 
electricity at about one-fourth of the cost of 
electricity from the nuclear plant.
The econ om ic  e ff ic ie n c y  o f  such 
cogeneration units, as compared with 
nuclear power means not only lower 
electricity prices, but also a more effective 
use of capital, therefore more opportunities 
for productive investment of capital — and 
more jobs. Because they can run on methane
— a renewable solar fuel — such units can 
help bridge the gap between our present 
dependence on nonrenewable fuels and a 
solar economy.
As should be evident from F iat’s 
accomplishment, such units could readily be 
manufactured in U.S. and Canadian auto 
plants, where they could take up the slack 
created by the disruptive effects of the energy 
crisis.
It is also informative to compare nuclear 
power with photovoltaic cells. If the proposed 
U.S. federal purchase plan were carried out, 
in five years or so the photovoltaic industry 
would expand enough to begin to allow local 
installations to compete economically with 
nuclear power in many parts of the United 
States. Again, many more jobs would be 
created by the solar technology than the 
nuclear one. The widespread availability of 
competitive photovoltaic cells would also 
create many opportunities for new types of
industrial production. For example, it would 
encourage the development of battery 
operated hand-tools, since batteries could 
readily be recharged by a photovoltaic unit 
mounted on the factory roof.
These are only two examples of the choices 
that are now open to us, and I mention them 
only to emphasize that there are choices. 
There is only one way in which the familiar 
arguments that pit jobs against the 
environment, that put labor leaders on the 
side of nuclear utility executives, make sense. 
And that is if we accept the assumption that 
the alternative to a new nuclear power plant 
is no new electricity and that the alternative 
to massive strip mining is no new sources of 
heat. In other words, this argument holds 
only if we give up the right to choose, among 
the different ways of producing energy, those 
which best serve the nation’s — and labor’s
— needs. Then, of course, the bitter choice 
between jobs and the environment must be 
made, for if the flow o f energy is disrupted we 
will surely suffer massive unemployment 
and economic disaster.
Labor groups have often decided to support 
nuclear power, shale oil production, coal 
conversion and similar energy sources 
which, on the basis o f the foregoing analysis, 
seem not to be in labor’s interests. But I  know 
of no instance in which such support has 
been based on an actual comparison with 
alternative sources o f energy. In every case, 
it is not a matter of making the wrong choice, 
but of avoiding a choice — in the belief that 
energy is essential for production and jobs 
(which is correct) and that all forms of energy 
will yield the same beneficial effects (which 
is not correct). Resolutions have been passed 
by labor groups which in one place strongly 
urge a fight for jobs and against inflation, 
and elsewhere urge the development of all 
forms of energy, listing sources such as 
nuclear power and coal conversion — which 
are bound to do employment and inflation 
more harm than good — alongside solar 
energy, which is labor’s most powerful 
weapon against energy-driven inflation and 
unemployment.
If labor is to win its fight for jobs, for 
reasonable prices, for decent working 
conditions and for a strong economy, it must 
accept the responsibility of deciding, for 
itself, which forms of energy and which ways 
of using it will best sustain these aims. Up to
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now these decisions have been made not by 
labor, but by management. And now that 
management’s choices — for nonrenewable 
sources such as oil and capital-intensive 
sources such as nuclear power, rather than 
the solar alternative — have precipitated the 
energy crisis, the decisions are being made 
by government executives and legislators. 
But, again, labor is on the sidelines.
Unless labor enters into the debate — on its 
own terms, making its own decisions about 
what energy policy best serves the needs of 
society, and of labor in particular — we will 
make the same disastrous mistakes once 
more. Nor is it enough for labor to rely on 
“ environmentalists” and other people of 
goodwill to suggest the right way to produce 
and use energy. There is no guarantee, for 
example, that an energy policy will be free of 
serious economic and social disadvantages 
just because it is based on solar energy. 
Devotion to solar energy is not, after all, 
proof against indifference to social welfare, 
greed or simple foolishness.
Consider for example two different ways to 
achieve a transition to solar energy. One 
option is deliberately to increase the price of 
conventional energy, so that solar 
technologies will become more quickly 
competitive. The other is to hold down the 
price of Conventional energy as much as 
possible and use public funds to cut the cost 
of solar alternatives and make them 
competitive. For the reasons already given, 
the first approach would place an intolerable 
economic burden on the people, especially 
the poor and the minorities, who suffer most 
from unemployment.
At the same time, wealthier people would 
benefit from the transition. This strategy 
Would increase both the general cost of 
Energy and the price the consumer needs to 
pay to shift to a solar source. Poor people, 
Unable to afford the high price of the new 
solar technology, would be forced to pay 
higher fuel prices, while wealthy people, who 
could afford the solar investment, could 
Avoid buying the high-priced fuel. The 
strategy of raising fuel prices in order to 
Encourage solar energy would tax the poor 
And favor the rich, justifying the suspicion 
Already being voiced that public movements 
lor energy conservation and solar energy are 
likely to be more in the interest of the wealthy 
than of the poor and the unemployed.
Perhaps the most serious dangers of this 
approach arise from a feature which in some 
quarters would be regarded as a virtue — the 
strategy relies on the “ free marketplace” to 
govern  the in trod u ction  o f  so lar 
technologies. Bluntly stated, this means that 
the introduction of each solar technology 
would be governed by a single criterion — 
that it generate a profit for its producer 
greater that one he might obtain from an 
alternative investment. Such a strategy 
would please the companies now entrenched 
in the energy field. The oil companies would, 
of course, benefit from higher oil and natural 
gas prices. Even if the price increase were 
generated by taxes, it would make the oil 
companies’ holdings in coal and uranium 
more valuable, and help support the price of 
oil in the world market — in which most of 
the U.S. companies are also involved. 
Private utilities could also benefit, by using 
their position in the consumer market and 
their access to capital to sell or lease to their 
customers whatever solar technologies are 
most profitable and least damaging to their 
centralized operations.
The last to gain from such a solar 
transition would be the poor. They would 
need to wait for benefits until, in the course of 
time, the massive substitution of solar 
energy for conventional sources stabilized 
the rising price of energy, and reduced the 
rate o f general inflation. Finally, when the 
cost of the solar technologies fell far enough, 
the poor could afford them too. Such a profit- 
oriented transition would mean that the 
benefits of solar energy would be allowed, as 
usual, only to trickle down to the mass of 
people.
Clearly, it would not serve labor’s interests
— or for that matter, the nation’s — to rely on 
such an approach to an environmentally- 
sound system of solar energy. Rather, labor 
and the nation need an approach which 
perm its ra tion a l p la n n in g  o f  the 
development, testing and introduction of 
solar technologies in keeping with their 
efficacy in the overall process of transition 
rather than on the basis of the narrow 
criterion of profitability. This approach 
would, of course, challenge the widely 
fostered notion that private profit is the sole 
acceptable basis for new productive 
investments. But this has happened before in 
connection with the development of energy
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resources — notably in the development of 
hydroelectric projects, in particular the 
Tennessee V a lley  A u th or ity , rural 
electrification and most recently nuclear 
power. In each case, the creation of the 
system required public initiative and at least 
the initial investment of public funds. The 
issue is not necessarily one of public 
ownership, since in the case of nuclear 
power, the decision to develop it and the 
design of the technology was determined 
socially, while the ownership and operation 
of most of the industry has been in private 
hands. The example of nuclear power should 
also remind us that social governance of 
such decisions is by no means a guarantee 
that they will be in the best interest of 
society. Social governance is a necessary but 
not sufficient condition for maximizing 
social welfare.
An independent labor position on energy 
could provide a powerful remedy for some of 
the serious economic difficulties of American 
and Canadian industry. Many industries — 
automobiles, steel, textiles, shoes and 
electronics — are being forced to cut back 
because they cannot compete with imports. 
These industries face the enormously 
difficult job o f overcoming the economic 
advantages of foreign producers, achieved 
by their more modern productivefacilities, in 
order to regain their share of the market. 
Meanwhile, plants close and people are 
thrown out o f work.
From what has been said earlier it should 
be evident that to cope with the energy crisis, 
all industrial countries will need to develop 
new renewable sources o f energy and new 
energy and capital-efficient production 
technologies. Promising examples are 
photovoltaic cells and cogeneration units 
such as Fiat’s TOTEM. Consider this very 
sobering possibility: that U.S. and Canadian 
industry, still locked in the old pattern of 
producing and using energy, will not move 
quickly enough to develop photovoltaic cells 
and cogeneration units, failing to meet the 
inevitable demand for them.
If that happens, we will soon see Japanese 
photovoltaic cells and Italian cogeneration 
units capturing not just a part of the North 
American market, but all of it. We will have 
been frozen out of a good chunk of the 
en o rm o u s  w o r ld -w id e  in d u s t r ia l  
transformation that is certain to take place
under the impetus of the energy crisis.
I believe that labor can protect us from this 
fate, strengthen economic development and 
create jobs by taking its rightful place in the 
decision-making process that will determine 
our response to the energy crisis. Labor has 
the most to lose from the wrong decisions, 
and the most to gain from the right ones. 
Labor has the experience to understand how 
old production facilities can be converted to 
new uses and how to train workers in the new 
skills. Labor has the experience to defeat the 
notion, already being heard in some 
quarters, that union labor would drive prices 
up and make the solar transition that such 
harder, and to show that non-union labor 
would mean shoddy workmanship that could 
only hold back the new technologies. Finally, 
only labor has the political strength to break 
the corporate stranglehold on energy and to 
help society apply the power of public 
governance to the creation of a new energy 
system that can truly serve human welfare.
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